Summtlary. Activation by orthophosphate of a plant invertase from root nodules of Lupinus luteus L. has been demonstrated. The activation affects an increase in maximum velocity (Vmax) of the reaction. Activationi was also achieved with a number of similar anions and it has been possible to infer a broad classification of anions capable of serving as activators. The possibility of orthophosphate activation in vivo has been considered, and there is some evidence to suggest that this could regulate invertase activity under physiological conditions. Many investigations of plant invertase appear in the literatuire (8) 
Rhizobiuni lupini (strain D25) were field grown. Material was harvested 10 to 12 weeks after planting except for plants used for tissue Pi assays which were harvested at 5 weeks.
Fractionation. Washed root nodules were crushed in 0.1 M Na2HPO4-NaH2PO4, pH 7.2 buffer (60 ml buffer/100 g fr wt) and the extract passed through a grade I sintered glass filter. Leaf and root samples were thoroughly ground with sand after cruishing but were otherwise similarly treated. Starch grains, nodule bacteria and other debris were removed by centrifuigation at 2,500 X g for 15 minutes. Further centrifugation at 20,000 X g for 30 minuites
did not alter the enzyme activity of the supernatant. Cnly the supernatant fraction was employed for enzyme assays. Extracts were usually store(d at -150 prior to use as this does not cause activity loss during storage periods of Up to 7 months. Sephadex Treatmitentt. Phosphate buffered extract containing 16 mg protein per ml was applied to a Sephadex G-50 (Pharmacia, Sweden) column buffered with 0.01 M veronal at pH 7.5. The protein effluent collected from the column contained less than 0.06 Mmole Pi per ml.
Chelex-100 Treabtinent. Extracts were diluted to 1.6 mg protein per ml and 5 ml aliquots were gently shaken for 15 minutes with 1.0 g Chelex-100 (Bio Rad, California). The treated extract was decanted after centrifugation.
Incutbations. Tubes were incubated at 300 and reaction initiated by substrate addition. Control tubes containing heat-inactivated enzyme were used for all treatments. Reaction was terminated after 30 or 60 minutes, unless otherwise indicated, by heating at 1000 for 5 minutes or in the case of Pi uptake and 1 4C-labelling experiments, addition of 10 volumes of 12 % trichloroacetic acid or 4 volumes of cold methanol respectively. A pH of 7.2 was employed for incubations except where otherwise indicated.
Pi Assays. A micro-colorimetric method was employed ( 11) .
Measurement of Sutcrose Hvdrolysis. Activity was measured by the rate of production of glucose. Glucose was measured by a glucose oxidase method (6) .
Protein Assavs. A Biuret method (7) was used or alternatively optical densities at 260 and 280 m,u were obtained for suitably diluted extracts and protein concentrations calculated (7) . In the latter case values were corrected to conform to the Biuret estimation. This was necessary due t3 a marked hyperchromicity of the crude extracts.
Substrates. Analytic grade sucrose was selected from a batch containing less than 0.05 % glucose.
Glucose-i-P and glucose-6-P were obtained from Sigma Chemical Company. Uniformly 14C-labelled sucrose was prepared from tobacco leaves exposed to 14CO0 (1) .
Butffers. Butffer systems were prepared from analytical grade acids or their sodium salt. The pH was adljusted with either NaOH or HCI using a Pye pH meter. a stubstrate and that gltucose release was affected by a 2 step mechanism involving phosphorylation and stubsequient hydrolysis. An obvious enzyme combination for this process would be sucrose phosphorylase pltus gltucose-l-phosphatase. However, this possibility or any other mechanism in which Pi was serving as a substrate was discounted when it was shown that: A), glucose-1-phosphatase and gluicose-6-phosphatase were not suifficiently active in this extract (table 1) to account for the quantity of gluicose released; B), uptake of P1 was not significant (table II) and C), the only detectable reaction prodtucts of 14C-labelled sucrose were glucose and frulctose (fig 3) . It was therefore concluded that Table I . Rate of Glucose Release from Glucose-l-P, Glucose-6-P and Sucrose. Incubations contaiiied 20 ,umoles G-I-P, 20 ,umoles G-6-P and 50 ,moles sucrose respectively. All incubations contained 100l,moles P1 and 3.2 mg of protein in a final volume of 1.0 ml.
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Glucose-i-P ,Al samples were chromatograpl-ed. X-ray films were exposed for 9 days. the enzyme concerned catalyzed hydrolysis of sucrose to glucose and fructose without the participation of Pi as a substrate. In an attempt to achieve activation by monocarboxA,lic a-amino acids the effec. of increasing pH (to lower the proportion of protonated a-amino grouips) was examined. A high pH optimuim of approximately 8.5 was established tusing a glvcine 
(pK.,)
(pK.,) The most formidable barrier to the extrapolation of this in vitro sttudy to in vivo conditions is the number of physiological requirements which must be fulfilled. However, the available information yields some justification for the stuggestion that the observed activation may have physiological significance.
It is reasonable to suggest that for nodule tissue, which does not contain high levels of organic acids (12) , the cytoplasmic pH may be close to neutrality, and a pH near 8.5 (the optimum for the nonactivated system) seems mtuch less likely. Thuis it would be more probable that the activated rather than the nonactivated enzyme is operative in vivo.
Citrate, the most efficient organic acid activator tested, is virtually absent from both soybean nodtules (12) and the tissues tused in this study. Malate, a relatively inefficient activator, is present at high levels in soybean nodtules (12 
